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“ Bericht Uber die neueren ‘Unt,ersuchungen a.m Nord- 
licht,” by L. Vkgard.? This is a vxy complete bihlio- 

a p l h  and mathematical discussion of the subject.. 
Fhe heiTht OI the aurora hRs been deterniined accurately 
by simu taneously photographing the mnie aurora from 
two stations against a coninion background of stars, 
and measuring the parallas obtnined. The lower limits 
of the aurora vary froni perhaps Y5 kilometers t.o 1’70 
kilometers, with two well-defined masima, at 100 and 
106 kilometers. The tops extend to heights exceeding 
300 kilometers. The magnetic effects accoml>anying 
auroras show that they are owing 1.0 nioring electrons, 
and their coming most at t.inies of ninsimuni sunspots 
shows connection with solar dist:urba.nces. The electri- 
fied particles make the luminosity. Most of t,he spedral 
lines ttre nitrogen lines, hut .the most prominent one, 
the “auroral line” is a gi eenish line of wave longth not 
fittinu any known element. The nearest line is a krypton 
line, %ut the other brypbon lilies me not present. [See 
abstract immetliittcily following this.1 ’ 

The aurora seems to be caused by electrified atoms 
discharged from an active area on t,he sun, which atoms 

art interce ted by the earth’s mawetic field 

follow the lines of force in the earth’s nia netic held, the 

action on the atmosphere, are practically straight lines, 
and therefore produce the coronal or rihbed-dome effect 
observed whenever an auroral arch with streaniers 

The 
observed at the center of the 

corona) is the perspective effect produced on looking 
along the streamer lines. 

The electrons have a penetrating power which can carry 
them t h o u  h the atmosphere down only to an altitude 

Since the particles that form the usual aurora seem to 
have about equal enetrating power, the under limit is 

d e n  the aurora reaches a certain degree of intensity, 
electrical discharges take place, and first where the 
resistance is least, namely, in the strongly ionized air at 
its lower limits. The breakdown thence spreads rapidly 
upwards givine the impression of a rapidly upward mov- 
in wave of iig%t.4 

%e variations in tlie intensity of the aurora probably 
depend on the varying abundance of arriving particles 
from the sun, as well as upon the position of the bright 
spots relative to the observer.-C. F. B. 

m d  are in gui x ed toward t li-l e magnetic poles. As t’l;e particles 

visible auroral streamers, which are pro % uced by their 

$ark hole (requently B 

at which t B e atmosphere reaches a certain density. 

shar ly defined an R at about the same altitude. 

asses throu h the observer’s magnetic zenith? 

GENERAL AURORAL ILLUMINATION OFTHE SKY AND THE 
WAVE-LENGTH OF THE CHIEF AURORA LINE. 

By V. M. SLIPHER. 

[Reprinted from Science Abstracts sec A.  Se )t. 30. 1919. 011ti5. Ahstmdcd from 
Astrophys. Jbur. 4 9  2 t d i 5 ,  Yay, 1919.1 

During the past three and one-half years about a hun- 
dred s ectrogranis have been made a t  the Lowell Observa- 

the chief aurora line. The spectrograph, therefore, gives 
direct evidence of the existence of permanent auroral illu- 
mination of the sky. The close dependence of displays of 
aurora upon sun-spot activity suggests that there are 

tory, o P the night sky, and every one of these ha.s recorded 

: Jahrhuchder Radioaktivltiit und Elwtronik. 1Y1;. ~01.14, pp. 3,CB-41:5, ;figs.. 5 t.aldes 

See the mbre i h l f i  ciiqssion by &Chapm8II. ‘LElectrlcal phmmena in the 
up er  atmosphere."^ rinted in Srf .  Amn. Swpp?., Sept. 25 and Nov. 29,1919 pp. 10.9. 
a n i  323: 8bStrWts’h %mrt (London), June 19,1919, p. 311: and MONTHLY \+EATHER 
REVIEW, Der., 1919,42 879. 

a GI. Seihcr M8 14 19% N. 6. VOl. 51, 4%. 

variations in the intensity of this eneral illumination 

wave leneth of the aurora line indicated a longer wave 
length &an the commonly accepted value X5571. 
Further measurements on plates obtained with a higher- 
dispersion spectrogra >h gave a mean value for the wave 
length of X557S.05. ]The plates showed clearly that the 
line falls well to the red side of the strong solar line 
X55’73.075, and so the value X5571 must be considerably 
in error. Stark [Abs. ’745 (lSlS)] has put forward the 
view that the origin of the chief aurora line is probably 
the nitrogen >air XX55GOJ55G5, but the new value obtained 
for the wave- \ ength renders this view quite inadmissible.- 
A. 11’. 

clue to  the aurora. A preliminary CF etermjnation of the 

AURORA OF MARCH 4-5, 1920. 

[Reprinted from Nature (London), May 13,1920, p. 537.1 

-4 short article in our is&e of March 11, page 56, 
describin- a ningictic disturhnce which occurred on 
March 4-95, mentioned that aurora had been observed 
nb Aberdeeii 011 Much 4, but considerubly earlier thrtn 
the coninieiicement of the distmbance, and so presum- 
ably not directlv coiiiiected with it. This seems to 
ha:e been the only observation of aurora in t,his count,ry 
on eitlier March 4 or 5. A letter, however, which we 
h v e  received from Prof. A. P. Eve, of Montreal, men- 
tions a 1)rillbnt aurora as hni irig been observed there 
between 1 a. m. anrl 2 a. m. G. M. T. on March 5. and so 
synchronous with the magnetic storm. Commencing 
with isolated patches, the aurora appeared for II short 
time in the form of an arc and ended in a curtain display. 
This iiiciclent leads Prof. Eve to iiiquire whether there 
is in existence “ an organization for recording, with 
accurate timing, auroras in both iiortheni and southeni 
liemis~lierrs. and, if so, where can the records lie ob- 
tained?” So fnr as we are aware, no such records 
esist. ‘l’he question seems to merit the coilsideration 
of the recmtlv instituted Section of Terrestrial Mag- 
netism tiiltl lZlec-t.ricit,y of the Interiiational Geodetic 
cuid Gro,:lij-sical lviiion. 

AURORAS OF 1919 IN THE UNITED STATES, 

By HERBERT LYMAN. 

[Weather Bureau. Washington, Aug. 31,1920.1 

The,following tahlcs of auroras observed in the United 
Rates diiriiig the year 1919 are based on two sources of 
ilnt,n. First, the ori .ilia1 monthly meteorological re- 
p0rt.s of all regulnr i~eatl ier Rurertu stations : sccoiid, 
t.he ~~uhlislictl ’‘ Climatological 1?ata, ” compiled each 
mo:itli hy t,he sex- crd  sect,ion centers uiider the super- 
vision of dlip Climatological Pivision of the Bureau. 
The scction rt-orts we not. liowci-cr, all uniform in the 
ma.t.ter of list,ing “ Miscellaneous meteorological phe- 
nonieii~~ ” (,uiider which n.iiroras are classed) SO that the 
tahlcs hew 1-resent.erl arc not all-inclusive. Rut while 
there were a few instances where no record was kept of 
auroral displays, in the main the tables below are reason- 
nhly accurate. 

I+xi esaminiiig tublo 1, one is rather surprised to 
note the large number of days on which auroras were 
seen. Thus for the eiitire year there were lil auroral 
displays reported-ail average o€ one aurora to every 
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T-LE L-Number of Stutes' in which auroraa were reporled as ob- 
served on  any yiven date i n  1919. 

_____ 
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3 2 1 
4 2 :... 
5 2 1 e 1 
7 1 a 
8 1 1 
e 1 
0 1 
11 1 
12 ........... .................. .................. ..... ............... ........ ........ ................ ........... ..... ..... 

1 ........ 
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31 ?. 3 

........ ........... ......... 

1 3 1 

1 

Number of 
days with 
aumm.... 14 

1 For the purposes of this table, the District of Columbia is regarded as a State. 

2.1 days throwhout the year, taking, of come, ,the 
country over. Pn point of seasonal distribution Septem- 
ber seems to have been the most favored month, while 
July was the least. 

Table 2 is designed to give a further idea of the 
seasonal extent of the auroras observed. 

Thus no less than 28 such dis l a p  were seen in a t  

witnessed in 10 States simultaneously. 
Table 2 also shows the number of days on which auroras 

were seen. In  this connection it is interesting to note 
the distribution (in point of time) of the auroral dis- 
plays. The first quarter of the year had a total OI 
48, the second quarter, 42, the third quarter, 40, and 
the last quarter, 41. March and October had the largest 
number of displays-21 each. July had the least- 
only one. 

TABLE 2.-Numbtr of auroras in 1919, atranged by State groups 

Numberofstates ............................................. 4 6 8 10 

Numberofa- .......................................... I :I Ig/ (I/ 3 

least four States at one time, whi P e three displays were 

---- 

It is not practicable to go into any det'ails of these 
auroras here, but any one wishmg to study accounts of 
of the more prominent ones may apply to the Weather 
Bureau library for information. 

A SIMPLE EQUATION OF GENERAL APPLICATION FOR THE NORMAL TEMPERATURE IN TERMS OF THE TIME OF 
DAY AND THE DAY OF THE YEAR. 

By FRANK L. WEST, Ph. D.,I Phydciat, Utah Agricultural E x p d e n t  Station. 
(Logan, Utah, July 18, 19m.) 

SYNOPSIS. 

The following empirical equation 
Ma MY ' T=T +Va COB t + T  COE e 

represents the normal tem erature aa a function of the time for the 
United Statea except for t f e  arid West, where we must add the term e coa t cos 0). The conatants are the mean annual temperature, the 
range of the annual march, and the ran of the dail march, and are 
obvloudy eaaily obtained from the Wesger Bureau dta far the place 
derbred. The mean error for the arid West waa 2.75' F. and it  ie leas 
for the rest of the. United Statee. The equatb? &ply .aeaumes .that 
the annual and d d y  march of temperaturea are aunple comne funct~oons. 

DISCUSSION. ' 

It is generally known that the air is alternately warmed 
during the day and cooled at  night and also warmed in 
summer and-cooled in winter. The n o p a l  temperature 
then is a p&iodic function of the time m t h  a twenty-four 
hour and an annual period. The writer' obtained an 
empirical e uationfor these changes with the aid of the 

these series, made up of cosine terms, converged so 
Fourier an i ysis and called attention to the fact that 

1 The writer received helpful suggestions from Dr. Willard Gardner, Associate Physi- 
cist Utah Agricultursl Experiment Station. 

I West, Fmuk L Edlefw N. E and Ewing Scotb'sDetermination of the Normal 
by ?&ana 01 t& Eq$tion of the dessonal Tem erature Variation and of 

Them (1% Physical Revfew,Votl.L. No. 3 (1919). Also in Jour Agr. R s c h T ?  o 18 No. 10 (Feb., 1920). Alrrhoet in MONTHLY WEATEER 
h Record. 

RSV~EW, DW., iG9, mn.' 

rapidly that the omission of all of the terms except the 
first two had onl a slight effect on the result. Pro- 
fessor Marvin s afso found that in some regions the 
annual march of temperatur? is very approximately 
represented by a simple cosme curve. Its equation 
would therefore be 

Va Md=llia+T cost 

where Na represents the mean annual temperature; 
Nd represents the mean daily temperature for 
the day t; 
Vcb represents the annual ran e. in temperature 

of the hottest and coldest day of the year, and 
t represents the time of the year, zero of time 
being on the hottest day of the year or at the 
maxUnum of the curve. 

or the difference in the mean f ady temperatures 

~~~ 

a "Marvin C. F.-Are Irregularltiesin the Annual March of T&perature Persfstent?" 

This uauer indicates that for a section 01 the nhtheastern United States re&nteC! 
(In YONTI& WEATHER REVIEW, Vol. 47. No. R p. 544 (1919). 

by New' f land and the States of New York. Ewtern Ohio, Pennsylvania. Maryland, 
and part o%ir inis. the annual rmn% of temperature is well represented by a s 
oosine curve. l%sewhere in the United States two terms are in general regired 22 
an amplitude of the second term 01 1 to 2 or mpae degrees. In the arid sou west lsteS 
studies show three terms are necesm for cOnSlstent a 

articles: Pmtar 
I. Y.--"Present Statusmoi our knowledge of the csu~es of the %urna~ m t w s  id 
12$y. 655-685 (1914). 

ed Irre larlties h the Annus1 
March of Temperature. (In MONTRLY W E A T E ~ ~ E L ,  4%. 47,No. 8, pp. 556685 

The literature on the subject is -best reviewed in t h t m l o W i  

TemperatUIe, Plt?SsUI8, and Wind.'' (In MONTIILP WEATE= REVfEW, vd. 42, NO. 

a man, C .  Fitzhugh-/'Literature mcemlng Su 
(1919). 


